Abstract. Foxtail grass, also known as 'rumput bulu' by the local people, is one of the fast growing grasses abundantly available all over Malaysia. A full grown Foxtail grass attains a height of about 0.5 -1.5 meters. The fibres were prepared by mechanical grinding procedure and the fibre size and length produced can be controlled through the grinding time of this grass material. The weight loss of the different grinding time was calculated. The polymer composites panel were then made from the mixing the polystyrene with various size of fibre produced. Flexural test exhibited good and comparable strength properties. The results show that this grass fibre may be considered as one of the potential sources of natural/ agro fibres for polymer composites panel.
Introduction
Recently there are a lot of interests of using agro based materials as a natural fibre to produce composites. Natural fibres are classified according to the sources where they came from. For example; flax, kenaf, jute, hemp and grass are classified as bast or stem fibre which are the fibrous bundle in their inner bark of the plant stem running the length of the stem [1] . These natural fibres have received considerable attention because of environmentally friendly alternative to be used as glass fibres in engineering composite [2] . Agro-based natural fibres have a number of ecological advantages since they are renewable, can be incinerated with energy recovery, low cost, low density, acceptable specific strength properties, less concern with safety and health (e.g. skin irritation) and give less abrasive wear to the processing equipment such as extruder and moulds [3] . Although natural fibres have a number of ecological advantages they also possess a number of disadvantages, such as lower impact strength, higher moisture absorption which sometime bring about dimensional changes thus leading to micro-crack, as well as poor thermal stability, which may also lead to thermal degradation during processing [4] .
Main reason of using grass as natural fibres is because of abundantly available. Generally grasses are only used as feed for livestock or used to modify contaminated soil. The aim of this research is to use Malaysian Foxtail grass as natural fibres to produce composite panel.
Materials and Methods
Cut out Malaysian Foxtail grass was obtained locally in Perlis and dried in the lab. They were then identified as raw grass (non-ground), short fibre ground grass and long fibre ground grass.
The Malaysian Foxtail grass fibres were mixed with polystyrene solution. In order to get a ratio of 50:50 between grass and polystyrene, for example; 90 g of grass was mixed with 300 g of 30% w/w polystyrene solution. The mixtures were left in the room temperature for 24 hours for drying process.
Composite panels were prepared by hot pressing of the dried grass fibres with polystyrene resins at 190 o C in the sheet frame mould shape. The specimen for flexural test then cut with bandsaw. The three point bending test was performed using Instron machine.
The other specimens with dimension of 1 inch x 1 inch for water absorption test were also prepared. The test samples for water absorption were immersed in distilled water at the room temperature for about 24 hours. The samples were dried and the increase in weight was measured.
Results and Discussion
Digital Images of Malaysian Foxtail Grass Fibre. Malaysian Foxtail grass, also known as 'rumput bulu' by the local people, is one of the fast growing grasses abundantly available all over Malaysia. A full grown Foxtail grass attains a height of about 0.5 -1.5 meters. Foxtail grass is a tall, weedy, and cylindrical head contains many small seeds. Foxtail grasses can be found at sunny areas, along roads and at the margins of fields. Fig. 1 show the digital photo of Malaysian Foxtail which available almost every where in Perlis. Table 1 shows the effect of grinding time to the percentage of grass fibre weight loss. Two stages of the weight loss were measured. The first stage was before the grinding process name as WL1. This weight lost is due to the room temperature drying after cut for 1 week. Then the second stage was after grinding process name as WL 2. The increased of total weight loss when using longer grinding time was came from the heat generated during the grinding process. The digital images of raw and ground fibre are shown in Fig. 2 . Compared with raw grass (Fig. 2  (a) ), the ground grass fibres [ Fig. 2 (b) and (c)] appear to be finer and more entangled. Water Absorption of The Composite Panels. Water absorption of the composite panels produced with raw grass and ground grass fibre is presented in Table 2 . The result indicate that the amount of water uptake after 24 hours of soaking the composite panel in distilled water was not clearly influence by the fibre forms. Flexural Strength of Foxtail Grass Composite Panels. The flexural strength of Foxtail grass fibre reinforced polystyrene composite panels is shown in Fig. 3 . It was found that the flexural strength of the Foxtail grass fibre reinforced polystyrene composite panel increases with the decreasing of the fibre length. This result might be related to the increase of contact between grass fibre and polymer resin due to the increasing of surface/ contact area of the grass fibre. This also indicates that the grass fibre has a good potential to replace other commercial natural fibres in composite application. 
Conclusion
This study investigated a potential application of Malaysian Foxtail grass fibre as reinforcement in composite panels. The water absorption of the composite panels was not affected by the fibre forms. The short fibres ground grass is the highest flexural strength compared to the others. The flexural strengths indicate the possibilities to use Malaysian Foxtail grass as alternative natural fibre to replace the existing commercial natural fibres. The future of the Malaysian Foxtail grass as natural fibres for composites application is very promising.
